hydrolysis of TEOS had evaporated. HF was added drop-wise, resulting in a hardened gel, which was homogenized manually. The molar oxide ratio of the resulting gel was as follows: 0.008 MeO 2 : 1 SiO 2 : 0.27 (TEA) 2 O: 0.54 HF: 11 H 2 O. Dealuminated Beta seeds (~4 wt% compared to the theoretical zeolite amount) were suspended in demineralized water, sonicated and carefully dispersed in the gel (Ti-, Al-and Si-Beta were crystallized unseeded). The gel was transferred to a closed Teflon vessel in a stainless steel autoclave and crystallized at 140 °C with synthesis times varying between 10-20 days. One Sn-Beta zeotype catalyst (Si/Sn ratio of 125) was tumbled at 20 revolutions/minute while the other catalysts were synthesized under static conditions. After crystallization the autoclaves were allowed to cool to room temperature and the products were isolated by suction filtration. The products were carefully washed by two fold resuspension in demineralized water and dried at 110 °C overnight. The dried zeolites were finally calcined in static air at 550 °C for 6 hours using a ramp of 2 °C/min to remove carbonaceous residues. The Al-Beta zeolite was subsequently ion-exchanged into the ammonia form by three times suspending it in a 1.0 M NH 4 NO 3 solution at 50 °C. The proton form of the zeolite was obtained by drying at 110 °C followed by calcination in static air at 550 °C.
Catalyst characterization. XRPD data were collected on a Bruker AXS powder diffractometer. N 2 -sorption was measured on degassed samples using a Micromeritics ASAP 2020 apparatus.
Surface areas and micropore volumes were calculated by applying the BET and t-plot methods, respectively. TPO analysis were performed by heating samples from rt to 700 °C over 4 hours in a flow of 5% oxygen in helium. The formed CO and CO 2 were quantified on a Rosemount Binos 100 apparatus. The metal incorporation was confirmed by FT-IR using cyclohexanone vapor adsorption with spectra recorded on a BioRad FTS 80 spectrometer equipped with an MCT detector. SEM micrographs were obtained on a Philips XL 30 ESEM-FEG instrument.
Carbohydrate conversion and product analysis. A 50 ml autoclave (Microclave reactor from Autoclave Engineers) was charged with carbohydrate (225 mg, 1.25 mmol fructose/glucose or 0.657 mmol sucrose), catalyst (160 mg), naphthalene (internal standard, 120 mg) and solvent (8.0 g) and then pressurised with argon (20 bar). The autoclave was heated to 160 °C and the stirring was started once the temperature reached 100 °C (300 rpm). After 20 hours of stirring, the autoclave was cooled and the reaction mixture analyzed. The undiluted reaction mixture was Flow experiments. To illustrate the convenience of using a heterogeneous catalyst Sn-Beta was tested for fructose conversion in a fixed bed reactor. 3.0 g of Sn-Beta (Si:Sn 125) was fractionized (300-600 µm.) and loaded into a stainless steel reactor. Reaction conditions of 164
°C and a flow of 0.50 ml/min of a 5 wt.% fructose solution in methanol was chosen in order to
give an initial conversion of approximately 50%. The effluent was collected continuously and analyzed as described above for the batch experiments.
Re-use study. Scaled-up experiments were performed to take catalyst loss during handling into account. After each experiment the catalyst was recovered and calcined at 480 °C for 6 hours in static air before it was reused in a new experiment that was scaled according to the amount of recovered catalyst. Scaling-up the experiments in the autoclave system was found to affect the sucrose conversions slightly when using Zr-and Ti-Beta. Lower sucrose conversions of approximately 80% instead of ~98% were obtained in these cases (Fig. 3 ) compared to the catalyst screening (Table 1) . We believe that this results from small changes in the stirring efficiency when scaling up. In the sixth reuse cycle the scaling of the reactants, solvent and catalyst was similar to that used for the experiments in Table 1 which indicates that a modest loss of activity occurs as a function of reusing the catalyst while the selectivity remains constant (see Supporting Tables   Table S1 . Carbon distributions for the experiments in Table 1 ; 44 4%; 43 7%). Quantification is based on the FID response factors of methyl vinylglycolate. † Unidentified compounds that are detectable by HPLC-RI. Quantification is based on the response factor for fructose in the case of highly polar compounds (short elution times) and methyl lactate for less polar compounds (long elution times).
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